Inhibition of cyclic AMP-dependent protein kinase by the polar head group of an insulin-sensitive glycophospholipid.
A glycophospholipid has been purified from rat liver membranes and shown to copurify with an insulin-sensitive glycophospholipid isolated from H35 hepatoma cells. The polar head group of this glycophospholipid is a phospho-oligosaccharide generated by treatment with phosphatidylinositol-specific phospholipase C from Staphylococcus aureus. It has been proposed that this phospho-oligosaccharide, which is also generated in response to insulin, may play a role in insulin action. Incubation of the catalytic subunit of cyclic AMP-dependent protein kinase with this phospho-oligosaccharide inhibited the activity of the kinase to phosphorylate histone IIA, a purified preparation of phospholipid methyltransferase and kemptide, a phosphate-accepting peptide. Inhibition of kinase activity was dose-dependent and 50% inhibition of histone phosphorylation was demonstrated with a concentration of phospho-oligosaccharide of around 2 microM. This effect was demonstrated in the presence of ATP at concentrations up to 1 mM, indicating that the phospho-oligosaccharide acts at physiological concentrations of ATP and that it does not compete with this nucleotide for the same binding site in the kinase. Inhibition by the phospho-oligosaccharide of kinase activity could be reversed by dilution or dialysis and was not reproduced by up to 50 microM myo-inositol, glucosamine, galactose, myo-inositol 1-phosphate, glucosamine 1-phosphate, galactose 1-phosphate or phosphorylcholine. The inhibitory activity was resistant to mild acid treatment but was labile to treatment with alkali, exposure to nitrous acid or incubation with sodium periodate. The phospho-oligosaccharide had no effect on the phosphorylation of lysine-rich histone by rat brain protein kinase C and on the binding of cyclic AMP to a cyclic AMP-dependent protein kinase. In conclusion, the data in this study suggested that a phospho-oligosaccharide generated from an insulin-sensitive glycophospholipid may play a role in insulin action by modulating cyclic AMP-dependent protein kinase activity.